Fatigue-induced changes in diaphragmatic afferents and cortical activity in the cat.
The rationale for the present study was to test the hypothesis that changes in phrenic sensory activity during diaphragmatic fatigue may modify the transmission of phrenic afferent action potentials to the cortex and also the spontaneous EEG activity. This was performed in anesthetized cats. Diaphragmatic fatigue was produced by intermittent direct muscle stimulation for a 30 min period. Diaphragmatic metaboreceptors (tonically active afferents) and mechanoreceptors (phasic phrenic activity) were identified by their activation by intraarterial lactic acid injection or their discharge in phase with diaphragmatic contraction, respectively. Cortical phrenic evoked potentials (CPEPs) and spontaneous EEG activity were recorded from the left sensorimotor area. Diaphragmatic failure was shown from the 10th minute of stimulation. Then, the activity of tonic phrenic afferents increased markedly whereas, in parallel, the phasic discharge of mechanoreceptors decreased progressively. This was associated with progressive lengthening in onset and peak latencies of CPEPs. The main EEG changes (visual and fast Fourier transform analysis) were characterized by a transient increased energy in the delta frequency band during the first minutes of the fatigue run, followed by decreased energy in the theta frequency band after 11-25 min of stimulation. Denervation of the diaphragm suppressed the EEG changes during the fatigue run. The present observations suggest that the cortical integration of sensory information from the diaphragm may be altered during fatigue.